Background: Maternal mortality is unacceptably high in Ghana. This situation is attributed partly to non-availability of healthcare services and poor utilization of these services when they are available. More deliveries are still performed at home, and in many cases, without the supervision of trained attendants, despite the Ghana Government's fee exemption policy on maternal deliveries. The purpose of this study was to identify factors that predict home delivery among mothers. Materials and Methods: An unmatched case control study was conducted among mothers in the Bosomtwe-Atwima-Kwanwoma district of Ghana. A total of 114 mothers consisting of 54 cases and 60 controls participated in the study. A multi-stage sampling technique was used to select participants of the study. Data were collected using pre-tested questionnaires and analyzed using EPIINFO (3.3) and STATA (8.2) statistical software. Results: Mothers aged 31 years and above (AOR 3.00, 95% CI: 1.16-7.74) and those with primary or no formal education (AOR 3.88, 95% CI: 1.60-9.46) were more likely to deliver at home. Also, the risk of home delivery for mothers with more antenatal care (ANC) clinic visits was less by 0.3 (30%) (AOR 0.70, 95% CI: 0.53-0.88).
INTRODUCTION
Maternal mortality is a very useful indicator of any country's health status. As a result, it has received both national and international attention over the years. In spite of this international attention and commitment of resources, high level of maternal mortality remains a nagging problem, especially in developing countries. For instance, of the estimated 585,000 maternal deaths occurring world-wide each year, about 99% occur in developing countries, particularly Sub-Saharan Africa. This point is further demonstrated by the fact that in Africa, a woman's lifetime risk of dying from pregnancy and related complications is 1 in 16 as compared to 1 in 1,400 in Europe and 1 in 3,700 in North America. [1] The high maternal mortality rates in developing countries have been attributed partly to the nonavailability of healthcare services and poor utilization of these services when they are available. The immediate medical causes of maternal death are similar for women all over the world: Postpartum hemorrhage, infection, toxemia, obstructed labor, and septic abortions. However, these diagnostic categories often conceal the underlying mechanisms and root causes of these deaths: Non-availability and low utilization of healthcare services. Access to quality care during pregnancy and especially at delivery is a crucial factor in explaining the disparity in maternal mortality and morbidity between the developing and the industrialized world. [2] For example, in Sub-Saharan Africa, only 42% of deliveries are supervised by trained healthcare attendants, 50% in Asia, and 64% in the Middle East/North Africa. [3] Studies have shown that women are most in need of skilled care during delivery and the immediate postpartum period, when about three-quarters of all maternal deaths occur. [3] Traditional birth attendants, whether trained or untrained, can neither predict nor cope with serious complications. Thus, the single most critical intervention for safe motherhood is to ensure that a competent healthcare worker with basic emergency obstetric skills is present at every birth, and transport is available to a referral facility for obstetric care in case of an emergency.
In Ghana, maternal mortality is high, with fi gures in the range of 214-800 per 100,000 live births. [3] It has been observed that more deliveries (53%) still occur at home, [4] and in many cases, without the supervision of trained attendants. Rural areas with poor road, communication, and healthcare facilities such as Bosomtwe-AtwimaKwanwoma district tend to fare the worse.
In an effort to increase the proportion of institutional deliveries, and thereby, safety of the birth process for mothers and their infants, the Government of Ghana introduced in 2003 the fee exemption policy on maternal deliveries in four most deprived regions of the country (northern, upper east, upper west, and central regions). [5] The policy aims to remove fi nancial barriers to accessing maternity services by women in these regions. Since October 2005, this policy has been extended to cover the rest of the country, including Bosomtwe-Atwima-Kwanwoma district.
However, evidence from the Upper East Region, one of the regions where this policy has been in operation since 2003, suggest no significant increase in institutional deliveries following the introduction of the policy. This reinforces the anecdotal belief that fi nancial barrier is just one of several factors that infl uence the choice of place of delivery. A number of studies by Adofo, [6] Ofori-Yeboah, [7] and Gyamfi [8] examined the issue of home delivery elsewhere in Ghana. However, no study has been conducted in the Bosomtwe-Atwima-Kwanwoma district to identify the factors that infl uence the choice of delivery place, hence the need for such a study.
MATERIALS AND METHODS
The study was conducted among mothers in the BosomtweAtwima-Kwanwoma district. Bosomtwe-Atwima-Kwanwoma is one of the districts in the Ashanti region of Ghana. Kuntanase, the district capital is about 28 km from the city of Kumasi. The district shares common borders with Atwima, Ejisu-Juaben, and Kumasi Metropolis to the North; Asante-Akim North on the East; and Amansie-East and West on the South. The district covers an area of approximately 681.7995sq km, with a total population of 166,924.
This was an unmatched case-control study. Cases were defi ned as mothers with children aged 2 years or less who delivered outside healthcare facilities, while controls were mothers with children aged 2 years or less who delivered in healthcare facilities (including maternity homes).
Since this study used the unmatched case-control study design, the following formula [9] was used to determine the sample size:
Where: U = 80% power (0.842). V = 0.05 signifi cance (1.96). P1 = Proportion of healthcare facility deliveries in the district (63%). [10] P2 = Proportion of home deliveries in the district (37%). [10] Using the above formula, a sample size of 54 was obtained for each of the two groups. This was rounded up to 60 each, making a total sample size of 120 mothers.
A multi-stage sampling technique was used. This involved random selection of two sub-districts (Foase and Amakom) out of fi ve sub-districts by using the lottery method. Still employing the lottery method, three communities were further randomly selected from each of the two sub-districts. To obtain a sample frame, a census of all mothers with children aged 2 years or less was conducted in the six study communities. After the census, cases from the six communities were summed up to 123. Each case was given a three digit code (001-123), which were then written on pieces of paper, folded, and placed in an opaque container. One folded paper was then picked from the container at random. The name that matched the code picked was noted and written down. The piece of paper was folded again and placed back into the container. Numbers that were picked more than once were also placed back into the container. This was to give all respondents equal chance of being selected. This process was repeated until all 60 cases were selected. This procedure was repeated to select the controls.
Data were collected by trained Research Assistants using structured questionnaires after pre-testing. The questionnaires were in three sections: Socio-demographic characteristics, obstetric characteristics, and healthcare service-related factors.
Data for the study were analyzed in three ways. First, frequency tables were used to present the variables of the study and Pearson's chi-square (χ 2 ) test was used to compare cases and controls. Second, bivariate analysis was done using cross-tabulations to determine association between the dependent variable (place of delivery) and various independent variables. Third, all explanatory variables that were signifi cant in bivariate analysis were included in multivariate analysis involving the use of logistic regression. Categorical variables with three or more levels were converted into two dummy variables. Statistical softwares used were EPIINFO (3.3) and STATA (8.2).
ETHICAL CLEARANCE
The study received approval from the University of Ghana's School of Public Health. Also, the permission to carry out the study was obtained from both political and traditional authorities in the district and the communities where the study was done. The purpose of the study was explained to them. Verbal consent was obtained from all mothers high school level or higher; 58 (50.9%) were engaged in petty trading or subsistence farming; and 78 (68.4%) of them earned less than GHC 40.0 [ Table 1 ]. Regarding obstetric characteristics, 86 (75.4%) of the respondents had given birth to less than fi ve children; 64 (56.1%) visited antenatal care (ANC) clinic at least four times during their last pregnancy; and 67 (58.8%) of them preferred lying during delivery. Concerning healthcare service-related factors, 61 (53.5%) of the mothers indicated that delivery charges were not affordable; 58 (50.9%) asserted that transportation was always available to the nearest healthcare facility in their community; 77 (67.5%) rated the quality of care they received during delivery as poor; and 93 (81.6%) rated attendants' attitude and/or behavior as good.
who participated in the study. They were briefed on the rationale of the study and given the opportunity to opt out of the study at any stage, if they felt otherwise about the rationale of the study.
RESULTS

Descriptive information of respondents
Among the 120 samples chosen, 114 respondents (54 cases, 60 controls) were successfully interviewed, giving a response rate of 95%. In terms of socio-demographic characteristics, 103 (90.3%) respondents were in marital union; 64 (56.1%) were 30 years old or younger; 63 (55.3%) were educated to the junior Table 2 shows that in the bivariate analysis, the following explanatory factors were signifi cantly associated with the place of delivery: Age of mother, level of mother's education, parity, number of ANC visit, availability of transport, preferred delivery position, and delivery charges (P ≤ 0.01). However, marital status, occupation, monthly income, attendant behavior and/or attitude, and quality of care were not signifi cantly related to place of delivery (P > 0.05). Mothers aged 31 years and above, those with primary or no education, and those with fi ve or more children were more likely to deliver at home. Also, mothers who visited ANC clinics for less than four times, those with transportation challenges to healthcare facilities, those who preferred sitting/squatting position during delivery and those who felt delivery charges were not affordable were more likely to deliver at home.
Bivariate analysis
Multivariate analysis
From Table 3 , explanatory variables that remained signifi cant in multivariate analysis were age of mother, level of education of mother, and number of ANC visits (P < 0.05). Mothers whose ages were 31 years and above were 3 times (AOR 3.00, 95% CI: 1.16-7.74) more likely to deliver at home, compared with mothers aged 30 years or less. Mothers with primary or no formal education were about four times more likely to deliver at home than those educated to junior high school level or higher (AOR 3.88, 95% CI: 1.60-9.46). Regarding ANC visits, the risk of home delivery for mothers with more (at least four) ANC visits reduced by 0.3 (30%), compared with those with fewer (1-3) ANC visits (AOR 0.70, 95% CI: 0.53-0.88).
DISCUSSION
Place of delivery was signifi cantly infl uenced by the age of mothers in both bivariate and multivariate analyses. Mothers aged 31 years and above were three times more likely to deliver at home compared with those aged 30 years or less. A similar fi nding was observed in Saudi Arabia by Al-Nahedh [11] and elsewhere in Ghana. [4] The reason for this could be because many older women in Africa regard themselves as experts in matters concerning childbirth. It would therefore seem ridiculous to them to go to the healthcare facilities to be delivered by staff they consider far younger and less experienced than themselves. Also, older women might have gotten used to home delivery by their mothers and are, therefore, more likely to repeat such practice. However, the fi nding of this study is at variance with the observation in South Africa, [12] where more teenagers chose home delivery because they were often scolded and "preached" to by care providers for becoming pregnant at an early age.
Educational level of mothers was also a predictor of the choice of place of delivery. Mothers with primary or no formal education were about four times more likely to deliver at home than those educated to junior high school level or higher. This fi nding compares well with those of other similar studies in Uganda, [13] Malawi, [14] Kenya, [15] Nepal, [16] and Saudi Arabia, [11] and shows that low level of mother's education was a signifi cant factor for home delivery. The likely explanation for the fi nding of this study could be because mothers with more years of education are more aware of the importance of delivering in a healthcare facility. They are also in a better position to appreciate health education messages and act on them. In addition, women with more years of education have high self-confi dence and feel comfortable delivering in healthcare facilities.
Another predictor of the choice of place of delivery identifi ed in this study was the number of ANC visits by mothers. Generally, obstetricians recommend 12-13 visits per pregnant woman beginning from the fi rst trimester. However, in light of myriad constraints confronting the healthcare sector, especially in developing countries, the World Health Organization (WHO) [3] has set a minimum of four visits by every pregnant woman. In this study, mothers with at least four ANC visits were about 30% less likely to deliver at home compared to those with less than four ANC visits. This fi nding is in conformity with another study in Kenya, which found that the probability of a home delivery was 9.2 times for those who received no ANC compared to those who had at least seven or more antenatal consultations. [15] ANC visits not only make it possible for the pregnant woman to be examined, counselled, and given immunization, but also provide opportunities to effectively establish and sustain a client-provider rapport. Generally, the more clients interact with service providers, the more they are likely to trust, confi de in them, and practice the medical advice given to them.
Although income, [4] occupation, parity, [13] preferred delivery position, [17] delivery charges, [18] Attendant attitude and/or behavior, [6] [7] [8] 19] quality of care, [17, 20] and availability of transport to healthcare facility [6] [7] [8] 18] have been found to be signifi cant predictors of the choice of place of delivery in other places, these factors did not infl uence the place of delivery in this study.
Due to the research design used, recall bias could be a possible limitation to this study. However, pre-testing of the questionnaires, adequate training given to data collectors, and their supervision could minimize this effect.
CONCLUSION
Maternal age of 30 years or less, educated to junior high school level or higher, and attending ANC clinic at least four times were factors that signifi cantly infl uenced delivery in healthcare facilities. Implementing interventions aimed at improving female education, increasing the number of ANC visits, and providing counselling, follow-up, and support to older pregnant mothers are recommended to increase the number of women who deliver in healthcare facilities.
